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ABSTRACT. For the first time data on springtails 
(Arthropoda: Hexapoda: Collembolla) from the Arctic 
skua (Stercorarius parasiticus L.) habitat were collect- 
ed in the poorly investigated area of Svalbard archipel- 
ago (Nordaustlandet). Eight species of springtails were 
found in this habitat: Oligaphorura groenlandica (Tull- 
berg, 1876), Ceratophysella longispina (Tullberg, 1876), 
Hypogastrura tullbergii (Schaffer, 1900), Anurida po- 
laris (Hammer, 1954), Desoria tshernovi (Martynova, 
1974), Folsomia binoculata (Wahlgren, 1899), Folso- 
mia quadrioculata (Tullberg, 1871), and Sminthurides 
malmgreni (Tullberg, 1876). Hypogastrura tullbergii 
(38.8%) and Desoria tshernovi (26.8%) dominated in 
the sample. 


PE3IOME. Bnepspie coOpaHbl (aHHble o Kos1e60- 
xax (Arthropoda: Hexapoda: Collembolla) n3 mecto- 
OOUTaHHA KOPOTKOXBOCTOrO NOMOPHHKA (Stercorarius 
parasiticus L.) 43 Manov3y4eHHOro paŭňona apxaneJa- 
ra Ulnnnëepren (0-8 Cepepo-Boctounas 3emia). B noy- 
BCHHO-pacTHTeJIbHOM TOKpoBe OOHapy2xKeHO 8 BHOB 
HoroxBocToK: Oligaphorura groenlandica (Tullberg, 
1876), Ceratophysella longispina (Tullberg, 1876), 
Hypogastrura tullbergii (Schaffer, 1900), Anurida pola- 
ris (Hammer, 1954), Desoria tshernovi (Martynova, 
1974), Folsomia binoculata (Wahlgren, 1899), Folsomia 
quadrioculata (Tullberg, 1871) u Sminthurides malm- 
greni (Tullberg, 1876). B uccnenyemom oOpa3ile JOMH- 
pnpopamn Hypogastrura tullbergii (38,8%) u Desoria 
tshernovi (26,8%). 


Introduction 


Nordaustlandet is the northernmost and second larg- 
est (14,443 km °) island of Svalbard. Its surface is a 
plateau with a maximum height of about 700 m a.s.1. 
Glaciers, covering about 77% of the island, sometimes 
reach more than 500 m in thickness. The ice-free area of 
the Nordaustlandet belongs to the polar desert zone. 
The features of this zone are a harsh climate (heat 
deficit, the average temperature of the warmest month 
does not exceed 2 °C, the average annual temperature is 
—8.2 °C), poor floristic composition, discontinuous and 
rarefied vegetation. Soils can be covered with snow and 
frozen for nine months a year. Vegetation is confined to 
the curtains, the cavities of microrelief, and micro- 
slopes of favorable exposure. Plant communities are 
primarily composed of bryophytes and lichen synusia. 
Vascular plants are subordinate in this habitat [Korole- 
va, 2007]. 

So far over 500 species of insects and soil inverte- 
brates including 61 species collembolans (Collembola) 
or springtails were registered for the archipelago [Coul- 
son, 2007]. Collembola may reach very high population 
densities up to 240,000 ind. x m° in the rich moss 
communities under bird cliffs on Svalbard [Bengtson et 
al., 1974]. However, most of the specimens were collect- 
ed on Spitsbergen, the largest island of Svalbard, around 
settlements and scientific stations. The other islands of 
the archipelago poorly investigated. The first informa- 
tion about the 12 species of collembolans from the 
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Nordaustlandet was published in 1928 [Summerhayes 
& Elton, 1928]. Later, when it was screened, the north- 
ern coast ofthe island [Fjellberg, 1997] and a part of the 
northern coast of Murchison Fjord in the southern part 
ofthe island [Coulson etal., 2011], a list of springtails of 
the island has increased to 40 species. Information on 
density of collembolans in different biotopes of the 
Nordaustlandet is not available. 

This publication was prepared within the framework of 
our studies of soil microathroropods on birds and ornitho- 
genic substrates on Svalbard [Lebedeva et al., 2006; Leb- 
edeva & Lebedev, 2008; Lebedeva, 2012; Lebedeva et al., 
2012]. Its purpose is to analyze new material from the 
Arctic skua (Stercorarius parasiticus L.) habitat in the 
insufficiently studied part of the archipelago, which al- 
lows a better understanding of the distribution and biotopic 
preferences of collembolans above 80° N. 


Material and methods 


The material was collected by first author 22.07. 
2010 on the polar desert island of Nordaustlandet on 
Svalbard (80°03 'N, 18°13 'E) ata height of 9 ma.s.l. on 
the northern coast of the Murchison fjord in the west- 
ern part of the island near the Kinnvika research sta- 
tion (Fig. 1). 

Ornithogenic soil was collected with the vegetation at 
the breeding plot of Arctic skua pairs. Nesting habitat of 
this Arctic skua pair represented a seaside terrace, which 
was characterized by the presence of local wetland de- 
pressions and polygonal forms of microrelief (Fig. 2). 
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Plant communities were located in the central part of 
the polygons, covering 75% of their area. As shown in 
similar communities of coastal terraces on the coast of 
Rijpfjorden, lichens Ochrolechia spp., Lecidea spp., 
Placyntium spp., and Hepaticae Gymnomitrion coral- 
lioides, Cephalozia grimsulana, Anthelia juratzkana 
are the dominant group of plants in these communities. 
Vascular plants Luzula confusa, Papaver polare, Sagi- 
na intermedia, Cerastium alpinum, Draba alpina, Salix 
polaris, Stellaria crassifolia cover less than 1% [Korol- 
eva, 2007]. The soil was enriched with excrement and 
remains of the birds’ food. 

Sample volume was | dm? This sample was deliv- 
ered to the laboratory of the Kola Science Centre re- 
search station of in Barentsburg on the same day, divid- 
ed into two parts and placed on Berleze-Tullgren fun- 
nels for the extraction of invertebrates under an electric 
lamp (60 W) for 7 days. Microarthropods were stored in 
70% ethanol before species identification. Collembola 
were identified by A.A. Taskaeva. 


Results and discussion 


We recorded 183 springtails from 8 species. In the 
sample from the Arctic skua habitat, their density in the 
soil and vegetation cover was 18,300 ind x m”.The list 
of species, information about their distribution, habitat 
preferences according to published data [Summerhayes 
& Elton, 1928; Babenko & Bulavintsev, 1997; Fjell- 
berg, 1997; Bulavintsev & Babenko, 1998; Babenko & 
Fjellberg, 2006; Coulson et al., 2011], and relative 


18° 19° 20° 21° 227 E 


Fig. 1. Map of location of study area: Svalbard shown on the left, the sampling point in the Arctic skua habitat on the the Nordaustlandet 


island shown on the right. 


Puc. 1. Mectononoxenue paliona ucceyoBanua: apx. Ulnnnëcpren moKa3aH Cep, TOUKAa oropa MpoObI B MecTOOOuTaHHH 
KOPOTKOXBOCTOrO TOMOpHuka Ha 0-Be CeBepo-BoctTounasd Zeg WoKa3aHa crpaBa. 


Collembola from the Arctic skua habitat on the Nordaustlandet 


abundance (authors’ data) in the soil samples are shown 
in Table. 

Any information on the abundance of collembolans 
(except for the relative occurrence of various types in 
samples from different habitats [Fjellberg, 1997]) in 
published data from Nordaustlandet is not available. 
However, it has been shown that in more Southern areas 
of Spitsbergen, the density of springtails varies widely, 
and is significantly higher than we recorded in a sample 
from Arctic skua habitat. Thus, in Ny-Alesund (78°N), 
the density of collembolans was 21,000—38,000 ind. x m”? 
in lichen tundra, 243,000 and 268,000 ind. x m”? in moss 
and grass tundra, respectively [Bengtson et al., 1974]. 
On the bird cliffs in the Horsund area (77°N) the Collem- 
bola density ranged from 670,000 to 1500,000 ind. x m>, 
about 8—20 times higher than the number in moss-lichen 
and coastal polygon tundra) and two times higher than 
in wet moss tundra [Byzova et al., 1995]. 

Of course our fragmentary data on the relative abun- 
dance collembolans in a sample of the Arctic skua 
habitat breeding in a polygonal arctic tundra do not 
provide a full view of their distribution in the biotope 
due to its mosaic form. However, data on the specific 
abundance for this group of invertebrates from Nor- 
daustlandet are available for the first time. 
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So far 40 species collembolans are reliably recorded 
on Nordaustlandet [Summerhayes & Elton, 1928; Fjell- 
berg, 1997; Coulson et al., 2011, our fees], ie 79% of the 
whole fauna, known for the Svalbard archipelago. A 
similar level of diversity is typical for arctic tundra 
faunas of the Novaya Zemlya archipelago (42 species), 
Elsmir (42), and Devon (37) Islands of Canadian Arctic 
Archipelago. Faunas of springtails of polar desert the 
Canadian Arctic archipelago (Ellef Ringnes Island), 
Franz Josef Land archipelago have a low diversity (13 
and 14 species, respectively). The exception is the 
diversity of collembolans of polar desert of Severnaya 
Zemlya archipelago, where there are 36 species [Baben- 
ko, 2010]. In general, species richness of collembolans 
of the investigated area is high enough, but we can 
assume that it is not fully revealed. This is due to 
inaccessibility of the area as a whole and low amount of 
research on different habitats. The Eastern part of the 
island remains unexplored. 

The highest recorded species diversity (11 species) 
was from the Murchison Fjord area under bird cliffs with 
characteristic lush vegetation on relatively powerful hu- 
midified soils [Fjellberg, 1997]. Most of the species 
found by us in the same area in the Arctic skua habitat 
belong to a group of arctic and polyzonal species. Thus, 





Fig. 2. The Arctic skua habitat on the Nordaustlandet (Svalbard archipelago). Photo by N.V. Lebedeva. 
Puc. 2. MecrooOutTaHue KopTKoxBocToro MoMopHuka Ha CeBepo-Boctounol 3eme (apx. Lnuyoepren). Poro H.B. Jledeqesoii. 
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five of the eight species (Oligaphorura groenlandica, 
Ceratophysella longispina, Hypogastrura tullbergii, 
Anurida polaris, Folsomia binoculata) can be consid- 
ered as true arctic species, two species (Folsomia quad- 
rioculata, Sminthurides malmgreni) as polyzonal, and 
one (Desoria tschernovi) of them as hemiarctic species, 
ie is most abundant in the typical tundra subzone. 

The diversity of collembolans in the Arctic skua 
habitat on Nordaustlandet is relatively high and can be 
compared to the diversity of springtails under bird cliffs. 
H. tullbergii and D. tshernovi dominated in the sample 
analyzed by the authors. The new data supplement the 
very limited information about the springtail communi- 
ties in different habitats of poorly-studied areas in the 
Arctic. 
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